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This  work  was  sponsored  by  the  Naval  Air  Warfare  Center 
Under  Contract  N62269-90-C-0516 


GATED  ULTRA-NARROW  MAGNETO-OPTIC  ATOMIC 
LINE  FILTERS  FOR  LIDAR  APPLICATIONS 
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suppress  unwanted  signals  from  nearby  sources 

-  the  gated  M-0  ALF  transmission  can  be  stepped  or  ramped  to 
reject  early  signals 


TOPICS 


Conclusion 


PRINCIPLES  OF  FARADAY  MAGNETO-OPTIC 
ATOMIC  LINE  FILTER  OPERATION 


5  <  i 

<  z:  ^ 
o  o 


LU 

-J  O 

<  z 

7r^ 


The  magneto-optic  element  transforms  vertical  into  horizontal  polarization  over  a  narrow  spectral  band 
The  resonant  Faraday  effect  is  exhibited  in  near  strong  absorption  lines 
In-band  light  is  transmitted;  out-of-band  light  is  blocked 

This  work  concerns  the  cesium  Faraday  filters  with  resonances  at  455  nm  and  852  nm 


FREQUENCY  (GHZ)  (X  ->)  FREQUENCY  (GHZ)  (X  -> ) 

•  Optimum  conditions  minimize  bandwidth  and  maximize  transmission 

•  Modelling  above  200°  C  must  allow  for  collisional  broadening 

•  Additional  broadening  becomes  apparent  at  temperature  T  >  200°  C 


GATING  IS  ACCOMPLISHED  BY  FIELD  MODULATION 


THE  FIELD  REDUCTION  FOR  TEMPERATURE  TRADE  IS 
LIMITED  BY  TRANSMISSION  DEGRADATION 
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inyratron  switched  pulse  forming  networ 
-600  ft  spool  of  50  Q  coax  PFN 
<  35  kV  charge  voltage 


GATED  FARADAY  FILTER  TEST  SET-UP 


j  was  demonstrated  for  the  near  IR  and  blue  passbands 
V.  Single  mode  diode  laser  at  852  nm 
e:  Single  frequency  dye  laser  at  455  nm 

frequency  stability  was  ascertained  from  reference  filter  transmission 


NIR  GATED  FARADAY  FILTER  TEST  CONDITIONS 


•  Gated  blue  filter  testing  continues  at  NADC 
-  Single  frequency  blue  dye  laser 
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